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[1] China’s target reflects gasoline vehicles only. The target may be higher after new energy vehicles are considered.
[2] US, Canada, and Mexico light-duty vehicles include light-commercial vehicles.
[3] Supporting data can be found at: http://www.theicct.org/info-tools/global-passenger-vehicle-standards
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Manufacturer Name

TOYOTA MOTOR
EUROPE NV SA

RENAULT S.AS
AUTOMOBILES PEUGEOT
AUTOMOBILES CITROEN

FIAT GROUP
AUTOMOBILES

S.P.A

KIA MOTORS
CORPORATION

SEAT SA
FORD-WERKE GMBH

HYUNDAI MOTOR
COMPANY

VOLKSWAGEN AG
ADAM OPEL AG
SKODA AUTO AS

VOLVO CAR
CORPORATION

NISSAN INTERNATIONAL
SA

AUDI AG

BAYERISCHE MOTOREN
WERKE AG

DAIMLER AG
GM KOREA COMPANY
AUTOMOBILE DACIA SA

MAZDA MOTOR
CORPORATION

Average CO2
(65%

103.6

105.4
107.7
108.7
109.8

114.5

114.8
116.5
118.8

119.3
119.7
120.0
121.9

122.3

122.4
123.6

123.9
124.3
125.1
128.8

National Taipei University of Technology

CPET

Center for Power Electronics Technology

Average CO2
(100%)

121.9

120.8
121.5
122.6
117.2

129.5

127.2
128.7
132.2

133.0
133.0
132.2
142.1

137.3

137.8
137.5

142.8
141.1
136.9
141.8

Number of
registrations

515,028

800,674
773,864
654,993
686,449

329,474

252,173
917,725
416,987

1,535,755
814,229
460,603
204,539

423,818

657,068
762,027

631,475
161,153
232,256
113,565
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Key functionality

Micro hybrid

Mild hybrid

Full hybrid

Electric accessory drives

Minimal regenerative braking

Comfort Cranking

High speed cranking

Torque smoothing

Power assist (boost)

Operating point modification

Full regenerative braking

Full power assist
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Honda IMA
Integrated Motor Assist

Hybrid system comparison

Fuel economy improvement Driving performance
High- Conti
Idling | Ener ici Total __|wontinuous
9 9y |efficiency O Acceleration|  high
stop |recovery |operation efficiency outout
control P
Series | @ © Q0 (] O O
Parallel| @ o O o o O
Series/ 7 - o o
parallel © © © © ® ®

(© Excellent @ Superior () Somewhat unfavorable

Entry barrier:
Patent, technology and high cost
effectiveness(mass production)

4 CYLINDER INTERNAL COMBUSTION ENGINE  ELECTRIC MOTOR
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2013 Chevrolet Malibu Eco with eAssist

Emergency Response Guide

Wheel Speed
Hill Start Assist

Engine | Trans | e .

s ived
&[MAuxPump : E

g -Relay ; :""'-_HVAC
2| meu | | T
1L mce] et |3

MGU Coolant Pump! BeP PP Cooling Fan
Hood Switch ]- BPIM —t Brake Pedal Position
1 HH and Pressure
[ Apm H—s1+
P 12V Battery
HVBATT ™ |3
VITM fpaeafs
Power Pack

Figure 26. eAssist Control System Diagram

Environmental Air-cooled
80 to 134V input operating voltage
-30 to +70°C ambient operation

120v

Three-phase AC motor -
20kW peak, vector-controlled
Up to 150 amps continuous phase current, with sufficient cooling b

g

DC / AC Inverter

Peak phase current in excess of 300 amps
1.6kW isolated 120 V. to 14 V4 unidirectional
12.5 — 15.5 Vg output voltage range
Main processor
o 32-bit
o 128 MHz Freescale Viper™
o 3Mbyte flash, 128Kbyte SRAM
+ Motor control processor
o 128 MHz Freescale Taipan™
o 2Mbyte flash, 64Kbyte SRAM

DC / DC Converter

Controller

1"
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BSG Motor High Voltage BSG Motor High Voltage
(15kW)  Engine Power Pack gattery : 120V (15kW)  Engine Power Pack gattery : 120V
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Generating Regenerative Braking
BSG Motor High Voltage BSG Motor High Voltage
(15kW)  Engine Power Pack gattery : 120V (15kW) Engine Power Pack gattery : 120V
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Stator Rotor
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Maximum Torque Capability

2.4L DI Engine + eAssist

2.4L DI ECOTEC Engine
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torque
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2.4L PFI ECOTEC Engine

2.4L DI Engine + 36V BAS
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Scalar control
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Slip control

Induction motor control
(with speed sensor)
v
v
Vector control
v
\ v
Current Current and voltage
measurement measurement
i v
v v
Indirect vector Rotor flux Stator flux
control oriented control oriented control
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